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1. Introduction
In the RAN plenary meeting #102, the A-IoT SID has been approved, as descripted in [1]. In particular, study on paging procedure is indicated as follows:
1. Study necessary and feasible solutions for Ambient IoT as prescribed in the General Scope, including decisions on which functions, procedures, etc. are needed and not needed, and ensuring at least the required functionalities in Section 6.2 of TR 38.848. 
Study of positioning in Rel-19 is RAN3-led, limited to functionalities which would have no, or minimal, specification impact (note: this does not imply any decision relating to WI creation).
Study the feasibility and required functionalities for proximity determination, which is the determination of whether BS or intermediate UE and ambient IoT device are near each other or not (coordination with SA3 is required for privacy aspects).
· RAN2-led:
· Study and decide which functions are needed for an Ambient IoT compact protocol stack and lightweight signaling procedure to enable DO-DTT and DT data transmission, and study those functions.
For example:
· Paging
· Random access
· Data transmission, including necessary radio resource control aspects, respecting the limitation in the General Scope 
· Interactions with upper layers
For functionalities not listed above, they are studied only if found essential.




















In this contribution, we aim to provide our views on the paging procedure for the A-IoT system.
2. Discussion
2.1 Using paging message to send DL command towards individual device
Recalled in legacy, paging is needed for the network to find the targeted UE, according to the service needs. Besides the CN based paging, in 5G NR, RAN based paging is also introduced to let the UE in RRC_Inactive state to come back to the RRC_Connected state as soon as possible to receive the DL data from the network. The common things between them are to include a UE ID, either a 5G-S-TMSI or a fullI-RNTI, in the IE PagingRecord in the paging message. If a UE has monitored a paging message in its associated PF and PO successfully, and one of UE IDs included in paging records matches its own, the UE will need to perform radio link establishment with the network. It should be noted that both of 5G-S-TMSI and fullI-RNTI were allocated when the UE was in RRC_Connected state previously, e.g., 5G-S-TMSI could be derived from 5G-GUTI included in the NAS REGISTRACTION ACCEPT message, and fullI-RNTI was allocated in the RRC release with suspend message.
In the A-IoT case, we think it should be supported for the network to send DL command towards individual device, and therefore paging message for the A-IoT device should be able to indicate an individual device ID. Regarding the format of the individual device ID, e.g. whether it is a temporary ID allocated by the network or a permanent ID, should be left to SA2/3 to decide.
Proposal 1: To support the DL command use case, individual device ID is indicated in the paging message to page a particular A-IoT device. The format of the individual device ID is left to SA2/3 to decide. 
2.2 Using paging message to inventory/query a group of devices
As stated in the SID, Rel-19 A-IoT will support the inventory use case with the main purpose to discover what goods (e.g. boxes, containers, packages, tools) are present in a specific area [2]. This kind of use case is not well supported in the existing 5G NR system. That is, if one reuses paging message which always includes the detailed UE ID, tons of air-interface resources might be needed, considering hundreds or thousands of devices are distributed in the coverage. For Rel-19 A-IoT, we think that inventorying a group of Ambient IoT devices can be done by indicating a partial/full Ambient IoT device ID, like what is done in RFID. In other words, it is done by including the mask/filter in the paging message to page a group of A-IoT devices.
Proposal 2: To support the inventory use case, partial device ID is indicated in the paging message to page a group of A-IoT devices.
2.3 Paging cycle 
In 5G NR, UEs does not always perform paging monitoring to save the power consumption. In detail, PFs and POs are set in the SIB1 by the gNB to indicate the paging monitoring occasions, and UEs use DRX cycle to monitor the paging message. 
Observation 1: In 5G NR, UEs does not always perform paging monitoring to save the power consumption. They only monitor the paging message in their own PFs and POs.
As well known, such mechanism is built on the basis of the DL synchronization between the UE and the gNB, and the UE can maintain the synchronization with the gNB to align exact time moments for the occurrences of PFs and Pos. In our understanding, to save A-IoT device’s power, such alignment in the time domain is also needed between the gNB and A-IoT devices for A-IoT devices to perform cycle-based paging monitoring. This kind of timing accuracy/drift evaluation should be studied in RAN1. 
Observation 2: It would be beneficial for A-IoT device’s power saving to perform cycle-based paging monitoring.  To achieve this, timing alignment for the paging monitoring occasions seems needed between the gNB and A-IoT devices, which needs RAN1’s study.
2.4 Need for other paging functionalities?
In the R17 and R18, following new IEs are introduced in the paging message:
1. pagingGroupList-r17 IE---indicates that the IDs of MBS sessions being ongoing in the current cell
2. inactiveReceptionAllowed-r18 IE---indicates if the paged UE could stay in RRC_Inactive state to receive the corresponding MBS multicast session.
3. Pagingcause-r17 IE set to ENUMERATED{voice}---indicates whether the Paging message is originated due to IMS voice
4. New pagingRecord IE: Mt-SDT--- Mobile Terminated SDT indication, which implies the network would like to send MT-SDT towards the UE paged.
Obviously, these introduced functionalities are not relevant to the A-IoT use cases. Hence, we propose RAN2 to agree not to support these IEs in the paging message for A-IoT use cases.
Proposal 3: RAN2 to agree not to support following IEs in the paging message for the A-IoT use case:
1.	pagingGroupList-r17
2.	inactiveReceptionAllowed-r18
3.	Pagingcause-r17 set to ENUMERATED {voice}
4.	pagingRecord-v1800: Mt-SDT
In addition, Short Message transmitted in paging PDCCH serves for the purpose of system information modification, ETWS/CMAS indications, stop paging monitoring, etc. The last two functions seem not relevant for A-IoT. On whether to support system information modification notification, this can be further studied after makes conclusion on system information.
Proposal 4: RAN2 to defer discussion on the function of system information modification in paging message, after RAN2 makes conclusion on system information.
3. Conclusion and proposals
In this paper, following observations and proposals have been made by us:
Proposal 1: To support the DL command use case, individual device ID is indicated in the paging message to page a particular A-IoT device. The format of the individual device ID is left to SA2/3 to decide. 
Proposal 2: To support the inventory use case, partial device ID is indicated in the paging message to page a group of A-IoT devices.
Observation 1: In 5G NR, UEs does not always perform paging monitoring to save the power consumption. They only monitor the paging message in their own PFs and POs.
Observation 2: It would be beneficial for A-IoT device’s power saving to perform cycle-based paging monitoring.  To achieve this, timing alignment for the paging monitoring occasions seems needed between the gNB and A-IoT devices, which needs RAN1’s study.
Proposal 3: RAN2 to agree not to support following IEs in the paging message for the A-IoT use case:
1.	pagingGroupList-r17
2.	inactiveReceptionAllowed-r18
3.	Pagingcause-r17 set to ENUMERATED {voice}
4.	pagingRecord-v1800: Mt-SDT
Proposal 4: RAN2 to defer discussion on the function of system information modification in paging message, after RAN2 makes conclusion on system information.
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